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DETAILED ACTION 

1. The following is a Non-Final Office Action in response to the Request for 
Continued Examination filed on 05 March 2008. Claims 1, 9-12, 14 and 17-19 have 
been amended. Claim 2 has been cancelled. Claims 1 and 3-22 are pending in this 
application. 

Claim Rejections - 35 USC§ 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

3. Claims 1, 3, 4, 9-11 are rejected under 35 U.S.C. 102(b) as being anticipated by 
U.S. Patent No. 6,825,912 (hereinafter Park). 

4. As per claim 1, Park discloses a method for controlling exposure energy on a 
patterned wafer substrate, comprising the steps of: 

controlling the exposure energy (col. 2, lines 50-55, col. 3, lines 26-28 and col. 8, 
lines 43-46) with a feedback process control signal (col. 3, lines 40-51, col. 4, lines 66- 
67, col. 5, lines 1-3, col. 8, lines 56-59 and Fig. 1, element 30) of critical dimension (col. 

5. lines 35-50; i.e. line width). 



Application/Control Number: 10/783,495 Page 3 

Art Unit: 2121 

and further controlling the exposure energy (col. 2, lines 50-55, col. 3, lines 26- 
28 and col. 8, lines 43-46) with a feed forward process control signal (col. 3, lines 21-25 
and 29-39, col. 5, lines 13-18 and col. 8, lines 47-55 and Fig. 1, element 10) of a 
compensation amount that compensates for wafer thickness variations (col. 7, lines 35- 
45, 53-56 and 62-67, col. 8, lines 1-11 and Fig. 1, element 40), by combining the feed 
forward control signal with the feedback process control signal (col. 3, lines 18-20 and 
51-59 and col. 8, lines 60-63) to control the exposure energy (col. 3, lines 60-65 and 
col. 8, lines 43-46), the critical dimension being one of a width, a spacing and an 
opening of the patterned wafer substrate (col. 5, lines 40-43). 

5. As per claim 3, Park discloses supplying the feed forward process control signal 
by a feed forward controller (col. 5, lines 13-18 and Fig. 1, element 40). 

6. As per claim 4, Park discloses controlling the exposure energy (col. 2, lines 50- 
55, col. 3, lines 26-28 and col. 8, lines 43-46) by a feed forward control signal of an 
interlayer thickness measurement (col. 3, lines 21-24 and col. 5, lines 13-18; i.e. a 
silicon-nitride film of a reflection barrier layer). 

7. As per claim 9, Park discloses calculating the compensation amount according to 
a polynomial function with higher order coefficients set at zero (col. 7, lines 35-45, 53- 
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56 and 62-67 and col. 8, lines 1-11). 
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8. As per claim 10, Park discloses calculating the compensation amount according 
to a linear function (col. 7, lines 35-45, 53-56 and 62-67 and col. 8, lines 1-11). 

9. As per claim 11, Park discloses further comprising the steps calculating the 
compensation amount according to a segmented linear function (col. 7, lines 35-45, 53- 
56 and 62-67 and col. 8, lines 1-11). 

Claim Rejections - 35 USC§ 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11. Claims 5-8, 12-15, 17, 20 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Park in view of U.S. Patent No. 6,798,529 (hereinafter Saka). 

12. As per claim 5, Park teaches controlling the exposure energy (col. 2, lines 50-55, 
col. 3, lines 26-28 and col. 8, lines 43-46) by a feed forward control signal of an 
interlayer thickness measurement (col. 3, lines 21-24 and col. 5, lines 13-18; i.e. a 
silicon-nitride film of a reflection barrier layer). 
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Park does not expressly teach an interlayer thickness measurement remaining 
after chemical mechanical planarization thereof. 

Saka teaches to an interlayer thickness measurement remaining after chemical 
mechanical planarization. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of Applicant's invention to modify the teaching of Park to include an interlayer 
thickness measurement remaining after chemical mechanical planarization to 
continuously an in-situ, monitor localized regions of a wafer surface during the chemical 
mechanical planarization process (col. 5, lines 38-40). 

13. As per claim 6, Park teaches calculating the compensation amount according to a 
polynomial function with a coefficient of the function (col. 7, lines 35-45, 53-56 and 62- 
67, col. 8, lines 1-11) being based on a measurement of a thickness (col. 5, lines 13-18, 
col. 7, lines 20-27 and col. 10, lines 5-9). 

Park does not expressly teach a measurement of a remaining thickness of a 
planarized interlayer. 

Saka teaches to a measurement of a remaining thickness of a planarized 
interlayer (col. 8, lines 61-63 and col. 13, lines 27-33). 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of Applicant's invention to modify the teaching of Park to include a 
measurement of a remaining thickness of a planarized interlayer to continuously an in- 
situ, monitor localized regions of a wafer surface during the chemical mechanical 
planarization process (col. 5, lines 38-40). 

14. As per claim 7, Park teaches to calculating the feedback process control signal of 
critical dimension measurement of a layer (col. 5, lines 35-50; i.e. line width). 

Park does not expressly teach calculating the feedback process control signal of 
critical dimension measurement of a top layer in a previous manufacturing lot. 

Saka teaches to calculating the feedback process control signal of critical 
dimension measurement of a top layer in a previous manufacturing lot (col. 12, lines 
32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of Applicant's invention to modify the teaching of Park to include calculating 
the feedback process control signal of critical dimension measurement of a top layer in 

a previous manufacturing lot to continuously an in-situ, monitor localized regions of a 
wafer surface during the chemical mechanical planarization process (col. 5, lines 38- 
40). 
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15. As per claim 8, Park teaches calculating the compensation amount according to a 
polynomial function with a coefficient of the function (col. 7, lines 35-45, 53-56 and 62- 
67, col. 8, lines 1-11) being based on a measurement of a thickness of a interlayer (col. 
3, lines 21-24 and col. 5, lines 13-18; i.e. a silicon-nitride film of a reflection barrier 
layer); and calculating the feedback process control signal of critical dimension 
measurement (col. 5, lines 35-50; i.e. line width). 

Park does not expressly teach a measurement of a remaining thickness of a 
planarized interlayer; and to calculating the feedback process control signal of critical 
dimension measurement of a top layer in a previous manufacturing lot. 

Saka teaches to a measurement of a remaining thickness of a planarized 
interlayer (col. 8, lines 61-63 and col. 13, lines 27-33); and to calculating the feedback 
process control signal of critical dimension measurement of a top layer in a previous 
manufacturing lot (col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of Applicant's invention to modify the teaching of Park to include a 
measurement of a remaining thickness of a planarized interlayer; and to calculating the 
feedback process control signal of critical dimension measurement of a top layer in a 
previous manufacturing lot to continuously an in-situ, monitor localized regions of a 
wafer surface during the chemical mechanical planarization process (col. 5, lines 38- 
40). 
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16. As per claim 12, Park teaches a system for controlling exposure energy on a first 
patterned wafer substrate, comprising: 

a feed forward controller (Fig. 1, element 40) providing a feed forward control 
signal (col. 5, lines 13-18) to an exposure apparatus (col. 8, lines 27-30 and Fig. 1, 
element 50) based on a thickness measurement of an interlayer of the first patterned 
wafer substrate for controlling the exposure energy focused on a top layer of the first 
patterned wafer substrate (col. 2, lines 50-55, col. 3, lines 26-28 and col. 8, lines 43- 
46), and 

a feedback controller (col. 5, lines 38-39 and Fig. 1, element 60) providing a 
feedback exposure energy control signal (col. 5, lines 35-38 and Fig. 1, element 30) to 
the exposure apparatus (col. 8, lines 27-30 and Fig. 1, element 50) based on critical 
dimension measurement of a top layer of a patterned wafer substrate (col. 5, lines 35- 
50), the critical dimension being one of a width, a spacing and an opening of the 
patterned wafer substrate (col. 5, lines 40-43) wherein a combiner (col. 3, lines 18-21, 
col. 8, lines 27-30 and 60-63 and Fig. 1, element 70) combines the feed forward control 
signal and the feedback exposure energy control signal to produce a combined signal 
that is provided to the exposure apparatus (col. 3, lines 25-27 and 60-65 and col. 8, 
lines 27-30 and 43-46). 

Park does not expressly teach a critical dimension measurement of a top layer of 
a second patterned wafer substrate of a previous manufacturing lot. 
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Saka teaches to a critical dimension measurement of a top layer of a second 
wafer substrate (col. 12, lines 25-28 and col. 33, lines 4-5) of a previous manufacturing 
lot (col. 6, lines 58-60, col. 9, lines 28-33 and col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of Applicant's invention to modify the teaching of Park to include a critical 
dimension measurement of a top layer of a second patterned wafer substrate of a 
previous manufacturing lot to continuously an in-situ, monitor localized regions of a 
wafer surface during the chemical mechanical planarization process (col. 5, lines 38- 
40). 

17. As per claim 13, Park teaches as set forth above a thickness measurement device 
(col. 5, lines 13-16 and Fig. 1, element 10) providing thickness measurement data to 
the feed forward controller (col. 5, lines 16-18 and Fig. 1, element 40). 

18. As per claim 14, Park teaches as set forth above a critical dimension 
measurement device (col. 5, lines 35-38 and Fig. 1, element 30) providing critical 
dimension measurement data to the feedback controller (col. 5, lines 38-39 and Fig. 1, 
element 60). 
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19. As per claim 15, Park teaches as set forth above thickness measurement device 
(col. 5, lines 13-16 and Fig. 1, element 10) providing thickness measurement data to 
the feed forward controller (col. 5, lines 16-18 and Fig. 1, element 40) and 

a critical dimension measurement device (col. 5, lines 35-38 and Fig. 1, element 
30) providing critical dimension measurement data to the feedback controller (col. 5, 
lines 38-39 and Fig. 1, element 60). 

20. As per claim 17, Park teaches a critical dimension measurement device (Fig. 1, 
element 30) providing critical dimension measurement data (i.e. line width) of a poly- 
gate of wafer substrate (col. 5, lines 35-50). 

Park does not expressly teach a critical dimension measurement device providing 
critical dimension measurement data of a poly-gate of wafer substrate of a previous 
manufacturing lot. 

Saka teaches a critical dimension measurement device providing critical 

dimension measurement data of a poly-gate of wafer substrate (col. 12, lines 25-28 and 
col. 33, lines 4-5) of a previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 
and col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park to include a critical 
dimension measurement device providing critical dimension measurement data of a 



Application/Control Number: 10/783,495 Page 11 

Art Unit: 2121 

poly-gate of wafer substrate of a previous manufacturing lot to continuously and in-situ, 
monitor localized regions of a wafer surface during the chemical mechanical 
planarization process (col. 5, lines 38-40). 

21. As per claim 20, Park teaches as set forth above the feed forward controller is 
user configurable by having one or more polynomial coefficients set to zero in a 
polynomial function model (col. 7, lines 35-45, 53-56 and 62-67 and col. 8, lines 1-11). 

22. As per claim 22, Park teaches a critical dimension measurement device (Fig. 1, 
element 30) providing critical dimension measurement data (i.e. line width) of a poly- 
gate of a wafer substrate (col. 5, lines 35-50). 

Park does not expressly teach a critical dimension measurement device providing 
critical dimension measurement data of a poly-gate of the second patterned wafer 
substrates of a previous manufacturing lot. 

Saka teaches a critical dimension measurement device providing critical 
dimension measurement data of a poly-gate of the second patterned wafer substrates 
(col. 12, lines 25-28 and col. 33, lines 4-5) of a previous manufacturing lot (col. 6, lines 
58-60, col. 9, lines 28-33 and col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park to include a critical 
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dimension measurement device providing critical dimension measurement data of a 
poly-gate of the second patterned wafer substrates of a previous manufacturing lot to 
continuously and in-situ, monitor localized regions of a wafer surface during the 
chemical mechanical planarization process (col. 5, lines 38-40). 

23. Claims 16, 18, 19 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Park in view of Saka in further view of U.S. Patent No. 6,630,362 
(hereinafter Lensing). 

24. As per claim 16, Park teaches a thickness measurement device (col. 5, lines 13- 
16 and Fig. 1, element 10) providing thickness measurement data of layer (col. 3, lines 
21-24 and col. 5, lines 13-18; i.e. a silicon-nitride film of a reflection barrier layer) of the 
first patterned wafer substrate to the feed forward controller (col. 5, lines 16-18 and 
Fig. 1, element 40). 

Park does not expressly teach a thickness measurement device providing 
thickness measurement data of a shallow trench isolation layer of the first patterned 
wafer substrate to the feed forward controller. 

Saka does not expressly teach a thickness measurement device providing 
thickness measurement data of a shallow trench isolation layer of the first patterned 
wafer substrate to the feed forward controller. 
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Lensing teaches a thickness measurement device (col. 6, lines 22-37 and Fig. 6, 
element 540) providing thickness measurement of a patterned wafer substrate (col. 7, 
lines 23-27). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park in view of Saka to 
include a thickness measurement device providing thickness measurement of a 
patterned wafer substrate to detect variations and adjust the stepper (i.e. exposure) to 
correct nonconformity (col. 6, lines 56-59 and col. 7, lines 1-5). 

25. As per claim 18, Park teaches a thickness measurement device (col. 5, lines 13- 
16 and Fig. 1, element 10) providing thickness measurement data of layer (col. 3, lines 
21-24 and col. 5, lines 13-18; i.e. a silicon-nitride film of a reflection barrier layer) of the 
first patterned wafer substrate to the feed forward controller (col. 5, lines 16-18 and 
Fig. 1, element 40), and 

a critical dimension measurement device (Fig. 1, element 30) providing critical 
dimension measurement data (i.e. line width) of a poly-gate (col. 5, lines 35-50). 

Park does not expressly teach a thickness measurement device providing 
thickness measurement data of a shallow trench isolation layer of the first patterned 
wafer substrate to the feed forward controller and a critical dimension measurement 
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device providing critical dimension measurement data of a poly-gate of a previous 
manufacturing lot. 

Saka teaches a critical dimension measurement device providing critical 
dimension measurement data of a poly-gate of wafer substrate (col. 12, lines 25-28 and 
col. 33, lines 4-5) of a previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 
and col. 12, lines 32-35). 

Saka does not expressly teach a thickness measurement device providing 
thickness measurement data of a shallow trench isolation layer of the first patterned 
wafer substrate to the feed forward controller 

Lensing teaches a thickness measurement device (col. 6, lines 22-37 and Fig. 6, 
element 540) providing thickness measurement of a patterned wafer substrate (col. 7, 
lines 23-27). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park to include a critical 
dimension measurement device providing critical dimension measurement data of a 
poly-gate of wafer substrate of a previous manufacturing lot to continuously and in-situ, 
monitor localized regions of a wafer surface during the chemical mechanical 
planarization process (Saka: col. 5, lines 38-40); and a thickness measurement device 
providing thickness measurement of a patterned wafer substrate to detect variations 
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and adjust the stepper (i.e. exposure) to correct nonconformity (Lensing: col. 6, lines 
56-59 and col. 7, lines 1-5). 

26. As per claim 19, Park teaches as set forth above the feed forward controller is 
user configurable by having one or more polynomial coefficients set to zero in a 
polynomial function model (col. 7, lines 35-45, 53-56 and 62-67 and col. 8, lines 1-11). 

27. As per claim 21, Park teaches a thickness measurement device (col. 5, lines 13- 
16 and Fig. 1, element 10) providing thickness measurement data of layer (col. 3, lines 
21-24 and col. 5, lines 13-18; i.e. a silicon-nitride film of a reflection barrier layer) of the 
first patterned wafer substrate to the feed forward controller (col. 5, lines 16-18 and 
Fig. 1, element 40). 

Park does not expressly teach a thickness measurement device providing 
thickness measurement data of a shallow trench isolation layer of the first patterned 
wafer substrate to the feed forward controller. 

Saka does not expressly teach a thickness measurement device providing 
thickness measurement data of a shallow trench isolation layer of the first patterned 
wafer substrate to the feed forward controller. 
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Lensing teaches a thickness measurement device (col. 6, lines 22-37 and Fig. 6, 
element 540) providing thickness measurement of a patterned wafer substrate (col. 7, 
lines 23-27). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park in view of Saka to 
include a thickness measurement device providing thickness measurement of a 
patterned wafer substrate to detect variations and adjust the stepper (i.e. exposure) to 
correct nonconformity (col. 6, lines 56-59 and col. 7, lines 1-5). 

Response to Arguments 

28. Applicant's arguments see Remarks pgs. 6-10, filed 05 March 2008 with respect 
to claims 1 and 3-22 under 35 U.S.C. 103(a) have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following references are cited to further show the state of the art with 
respect to manufacturing semiconductors. 
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U.S. Patent Publication No. 2004/0203321 discloses a technique effectively 
applied to an APC (Advanced Process Control) in the process for the high-mix low- 
volume manufacturing of the semiconductor devices. 

U.S. Patent No. 6,304,999 discloses a method and an apparatus for 
implementing an embedded process control into a manufacturing tool system. 

U.S. Patent No. 6,472,324 discloses a method of manufacturing a trench type 
semiconductor element isolation structure. 

U.S. Patent No. 7,012,670 discloses a system is provided for adjusting a photo- 
exposure time of a manufacturing apparatus for semiconductor devices. 

U.S. Patent No. 7,158,851 discloses a method of using a run-to-run (R2R) 
controller to provide wafer-to-wafer (W2W) control in a semiconductor processing 
system. 

U.S. Patent No. 7,265,382 discloses a method and apparatus for processing a 
semiconductor wafer is provided for reducing dimensional variation by feeding forward 
information relating to photoresist mask CD and profile and underlying layer thickness 
measured at several points on the wafer to adjust the next process the inspected wafer 
will undergo (e.g., the etch process). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JENNIFER L. NORTON whose telephone number is 
(571)272-3694. The examiner can normally be reached on 8:00 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady can be reached on 571-272-3819. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Albert DeCady/ 

Supervisory Patent Examiner, Art 

Unit 2121 



